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Experiences with computer-assisted instructional 
(CAI) programs written for religious studies indicate that CAI has 
contributions to of fer the humanities and social sciences* The 
usefulness of the computer for presentation, drill and revie^f of 
^factua l material and its applicability to quantifiable data is well 
accepted. .There now exist experimental CAI programs which can also 
deal effectively with non-quantified, ambiguous subject matter and 
which -can help students develop the skills of inter|xretation, of 
analysis, and in making and defending critical judgments* A CAI 
program in use at Califprnia state College at Bakersfield teaches 
students about the Graf -Wellhausen theory of biblical authorship and 
the evidence for it, gives them practice in using methods of literary 
criticism, and elicits, judgments about the theory* .The program taught 
the material more effectively than the program^ s author had heen^ able 
to do with lectures, and students learned better and more quickly* . 
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Participants .in this conference last year were told of the northern California Regional 
Coaputer Network and its i^roject to train college faculty _ ecabers in the use of the computer 
for instructional, purposes [1]. I caac into that project last suaaer, and participated in 
the second year of its prcgrae. During the project^ the PYtON language becaae operational at 
the Stanford Computation Center. Because pyLOH uses very few and v^ry simplified co«ftands, 
the teachers, particularly those of us in the huiaanities , disciplines, were able to 
concentrate on writing prograas for classrooa use, with only a saall aacunt of our attention 
devoted, to learning prograaaing skills* * 

At several tices during- the project, I felt that my presence Was a sort of «acid*test" 
for boaputer-assisted instruction {CAI}« "If you can teach religion on the coaputer, you can 
teach anything on the computer*** Religious st.udies is, in fact, a convenient sort of 
barometer for testing the instxvictional valu* of the coaputer, sinc^ the field draws upon the 
oethodologies of so aany disciplines in the social sciences and huaanities* froa ay very 
liaited experience of one year, should like to offer $oae cbservations and tentative 
conclusions. Finally, I want to describe one series of prcgraas which I believe points to a 
new direction in the use of the* ccaputer in CAI. " - 



Some of. ay prograas did not, in ay opinic^n, offer substantial iaproveaent -over older 
aethods of teaching, but others did*' As exaaples cf the first category, let ae aention two 
progriffls which I developed . in connection with the study of Indian religions, one of rhea 
concerned with .the caste syst^a and the other with tKe four - ideal "stages of life** in 
Hinduisa* The prograas reinforce what the student already knows about the subject, provide 
new inforaation when needed or correct aisinforaation, and give the students soae drill, in 
the use of technicarl terainology* Answers are accepted with either English teras or Sanskrit 
teras, but if the student only kncws the English-language answer, then he or she is provided 
with the technical tera in Sanskrit* One program has an optional drill in the Sanskrit 
terminology, available at the choice of the student* 

What, do these programs acccaplish? ?he student has the advantage of being able to use 
the programs privately at his or her own convenience* Ihe computer can check for 
comprehension and can **f ill in the gaps** which aight never te detected in a lecture class* A 
slow student can repeat the prograas as needed* 

At this point in time, the coaputer on joys the advantage of novelty. The student who 
says **This is fun!" naturally gladdens ay heart. Sitting at a coaputer keyboard occasionally 
offers soae variety froa sitting in hard chairs m a lecture rooa at an assigned hour. 
However, I suspect that the time is coa'ing when the fad-valuje of the coaputer will wear out* 
I shall net aoursi the loss. 

Let ae now cite soae instances in which the computer can do things much better than I 
was ever able to do thea by more conventional means. For exaaple, the computer can present 
what I have coae to call^ (privately) the ••boring background *•* - I have always thought that 
students who were beginning the study of religions had a right to know soae eleaentary 
details about the size, and distributloli of major religious groups. Students can gain a 
helpful perspective on their study if they know at the very beginning that there are (sore 
Hindus in India than there are Zoroastrians or Jams. They are often surprised to discovor 
that there are acre Huslias in India than in Egypt, and that they are a majority in Indonesia 
and a very significant minority in Yugoslavia, China and Black Africa. Shinto is rare 
outside of Japan, but Buddhism and Christianity have spread into aany countries* The student 
who knows this kind of detail has a context for subse^guent study, but I hav^s always f<^lt 
reluctant to stand in front of a group of students reading a list of population statistics 
which I do not expect thea to reaember anyway* CAI offers a better way* The student sits 
down ^t the terainal, and is asked, *'Ouess which ir» the largest religious group in ♦h*? 
world.** The interactive conversation which follows aaintains the student's interest *in4 
personal involvement, and in approximately fifteen minutes gives the student an overall 



picture of the religicr.n . oi the world from. «hicb he or she can proceed. This particular. 
vtoTtA even typr-r. out a littio graph for the student. The piogsraa also has the i«portant 
r!.-conaary obj^cUve of fasiliarizirj the student with the use of a co.puter terminal early m 
the semester. 

Another kind of "borir.g background"- consists of the scrt of chronological details vhich 
students need to know in order to understand the develop-ent of an idea or nove.ent. Cannot 
CAI profide the answer? The good student could zip 'through a Hre.edial chronology" P"9ra. 
in five iinutes, oi skip it entirely, fhe .slower student could take as auch ti»e as he or 
she needs "to get it t^.«<;*.her. " 

■ . Thg_£halleLae_of_the_!iusaniiiS§ 

However, it se»as to ae that the ooiputer can be used in the humanities in »uch ■ore, 
inr.ovative ways. Driir prograas have a valae.' Reaedial prcgra.s of all sorts and programs 
individualized instruction do not need to te defended before this group, seirertheless . 
faculty members in the humanities are not liHely to beccme rabid enthusiasts of C»I " 
otf«r nothing ■ more. * The problem with the humanities, as I see it, is that we do deal 
priaarily- with questions that "have right answers." -Ambiguity is o"'^. stocj"!"^-*"^*' *»• 
usual sort of discussion' which faculty members conduct in o",*'''"*"^*"® "f /^^if . 

■.;^ldom. I hope, ask" a question thafcould be answered with a "yes" or a ."no.» Me "rely 
questions that demand quantified answers. Some- of us would argue that the 
or.iy one right answer Is a q.uestion not worth asking. «e deal with matters 
and- with value- judgments. Hhen I enter a Beligicos Studies classroom..! may have «fini<»" 
and interpietations, but I certainly do not want to impose my walue-judgments ttpon my 
students. «y l)urpcse is. rather., to encourage them to become more aware of the valoe- 
luaqnants they bring with then, and to help them analyze their own points of view. I waat 
them to become better .able, to think- and reason. I want, them to be able to criticize their 
our. ideas oblectively and to criticize the ideas of others. At the same time. I woula /0P« 
that they would become more appreciative and sympathetic toward the practices and beliefs of 
other persons. and other cultures. • • 

Where does that leave us nith reference to CAX? The binary coaputer is suited, is it 
not, to deal with yes«s and no's and' with quantifiable ansners? Does that J^*^^ 
computers aust necessarily be left on the periphery of the ^«wnxst^c J^^f*" 
year's conference, a historian spcke of the distinction betiieea «facts- and « inter pretation" 
*in her discipline: ■ » ^ 

• The 'coaputer can impart the facts and events of a certain period. But a group of facts 
is not history; however a student aust have a bacKground of even.ts b^jo" a^^^ tttt 
^y/ents can be interpreted. A teacher, therefore ,.can be relieved of the burden of fact 
presentation and can take the valuable clissrcca tiae for discussion, theories, and 
interpretations [2]. 

I would certainly not disagree with that position* The coaputer has great jiotential for the 
pLM^s^ntation; drill and review of information. Still, sany huaanists and social «^^«2^«?n« 
will not becoae excited about CAI if the coaputer cannot rise to the challenge of helping 
students to interpret, analyze and defend* 

I have on^ series of prcgraas that points in that direction. The subject is the 
docua-ntary hypothesis of K. H. Graf and Julius Wellhausen concerning the literary 
•compor,iticn of the first five books, of the Bible. According to tradition, ftoses is the 
dU.thor, but for ov^r a century soae sSholars have argued that those books were actually 
written by several authors,, auch later than the tiae of Hcses. The purpose of the progtasa 
i; three- fold: (a) I want students to learn what the Graf-«ellhausen theory is aooj^t and 
what evidence there is to nupport it. (b) They will have scae practice in using aethods of 
iii.^rary criticina as they laak^ judgements about particular details m the text. {C} 
Finally, they are a.^ked to take a po£;ition either for or against the hypothesis as a whole, 
and then they are ask^id to defend that position against possible objections. 



* Students are UH throu.jh the kinds of observations which gave rise to the hypothesis m 
Cir:;t plac*:* kihcic-v^r pot.iiibie they are given the opportunity to discover the evxc.ence 
or theasolvos. At the very boginnimj, students are told that they need not agree with any 
oi tht? ob.ner vat ions that scholars hnve aado, but only that tnoy should be aware of the 
various, points of view, wh-jn they sake ^judgements about the text— as they are asked to do 
several tiaes—they are tcld that there is no single correct opinion, but that they -should be 



t 



able to deliond vhatovor judgcsent they aaXe, The -^rcgrats- approach e«ch aspect of the 
subnecx with as fev dirccxions to the student as possible. ^Typically, xbe^tirst question in 
a series be a very vague, open-eajded "What do you notice about tnrs passage?^ If the 

student •s answer contains certain key-vords, he or she will be co»pIiBente"Q for being so 
obsorvant, There can be no critical «You are i#rcng« froa the computer if those Key-words do 
not ipp6ar/for two reasons. The student uight have «ade a very original, clever observation 
which I did not anticipate wh.?n writing the program. Also, the student aight not agree with 
the particular opinion which tt.o Graf-«ellhausen hypothesis would consider "correct^ at that 
point* Therefor--*, the progras is likely to type out soaething such as the* following: "Some 
scholar-s have noticed that • . . Do yoU agree with th€5?« The underlying assumption 
ey part, is that the student should be aware of what soae critical scholars have said, but 
agreexent is not necessary. ^ , 

tthon studentn take a position with reference to the whole theory and .defend themselves, 
they are not told "right" or "wrong." If certain key-words appear -in their answers the 
coRput^^r aight. re<:pond, "you, are^^onvincing ae«*^. or^ "Hot bad.". The program presumes xhat xt 
those words are present then the student probably is dealing with relevant issues. , If none 
of those words appear, tfie cooputer might type, "I'd be more convinced if - . . " Either 
way, it wculd go on to pose a new objection for the student to consider. If the designated 
k<*y-words are likely to be use'd for different sorts of student answers, the computer might 
test a likely alternative with the student by typing', "Let .me see if I understand ,you 
corr€^ctly. Are you saying that . . Sometimes the computer simply ignores the student's 

defense and responds tetany answer with: "If that is your conclusion, I«ll have to accept 
it." 

Not *only do' I consider that my CAI programs^ met their three goals' very effectively, but 
th^y solved a long-standing instructional problem fox me. It has always been difficult for 
me to teach about the Graf-Uellhausen hypothesis. X never found an adequate written 
explanation of- it "that I could assign to students. I have tried to explain it in lectures 
with some sort of success, but not,' I fear, with^much enthusiasm. The problem, as I see it, 
is that both lecturiftig and reading are passive mcdes of learning; they are appropriate for 
certain purposes, but not, for learmng methodology or for testing hypotheses. Host huian 
teiQgs cannot understand, a hypothesis until they test -it personally in "a laboratory 
situation; they cannot learn a methodology very well until they actually use it. One of sy 
first teachers of Old Testament scl-ved the problem as far as the Graf-ilellhausen theory was 
concerned by assigning a long term paper. Students learned methods of literary criticism by 
struggling with the text thesselves. . - the end of that process,, their papers were 
criticized very carefully with detailed comments* I have tried a similar approach myself, 
but found -some disadvantages. In an earlier period, this hypothesis was on the cutting edge 
of scholarship, so that it was justified to ask students .to spend the time necessary to 
produce a major term paper, dealing with it. Today, there are newer, more exciting scholarly 
problems that have- equal or ar^ater claim on the student's attention. This topic ought not 
to be ignored, bi\t I should pi !?.:er to find a way to cover it more quickly. Also, I found' a 
■ore basic disadvantage with the assigned paper. Each student needed individual attention at- 
different stages in the proce.^s. Some needed help to be able tcjperceive the evidence upon 
which the hypothesis is bascid. Also, I began to notice certain kinds of logical errors yhich 
repeated themselves in stuaent papers. What should I do? If I pointed out the pitfalls m 
advance, I would rob the student of the laboratory 'experience of personal struggle with an 
issu<*. If I refused to give any individual help before the .papers were completed, some 
students would be quite confused; for most of them, the help came too late to contribute much 
to the learning process. Finally, I was never able to resolve to my satiftsf action the 
proper relationship between grading and a learning exeririse in which I expect the student to 
learn by trial and error. Often a student who is fearful of his or her grade will pursue a 
"safe" course and tend to follow the knoi>n consensus. Should the braver student be penalized 
for venturing an original guess, even if it fails to produce results? 

CAl can solve aany of these difficulties very -effectively. The student is asked to use 
a series of short programs without being graded on performatce« He or she is presented with 
data in a step-by-step fashion and is asked to make observations about the data. The 
student^s observations can be compared to previous findings of scholars, but without any 
implication that the student ought to agree with earlier conclusions. When the student is 
unable to notice anything in the text, hints are given. If the student does not require such 
help, the computer maintains a discreet silence. If he or she does not understand, th« 
computer provides another, example. In my particular programs, I have tried very hard to 
assure the student that there is no single right answer; in fact, they, encourage individual 
judgeaants. Once the student understands the particular hypothesis which the prograas 
describe, he or she ' is asked to defend it, attack it, or take some position in between. 
«hatev<*r position the student takes, the computer explains that it will disagree; it wiir try 
to find objections to the student's position and ask for further defense* 



. What soVt of results can I tepott.for these 'e'xperHental programs? f ^^*r* f ^L^Jt' 
«- f- onlv a small saVule cf stuaents, so whatever 1 say aust be tentative at tnis powt . 
h;«: v°;i' Sy' tipreSiin Is JStt «y'st«dents learned far .ore this y^«„J«"«%^5:| ""J,:' 
, e« cil prograns. They «»ef.t through the series o£ prograE«! in about one J«^^t^«« ^l lllt, 
vll'. 1 tried to coBBunicate the si.e infomation ty .cans cf lecture, I ased to take a* «ttch 
Is toi iours. Tha? n far less ti.e than they spent in these years^hen I "signed a paper 
on the topic. When .y students completed the CAI.progra.s this year, I ask^^^ 
o qu"s-:ions orally aboSt what they had learned. I nas .ucb Boro f on^i^fn* .*'»"««r« 
o- comprehension than - 1 had teen with those students uho had only heatd 
P^obabl? By "arli^r students who had -ritten ten and t«nty-page papers on . the docttlent.ry 
"eory -^ad the best grasp of it,, but at the. cost of far greater intestBents of ti.e. 

In essence-, CAl has created a laboratory in which students can learn aethodology and 
.*05* a h^oth^U. ay prograBS ate only a s.all beginning dealing with a single probie. in 
1^^^4rv Sticisa. But I should hopl that teachers of history, philosophy, literature and 
other ILlds Joulfllso itiii^e the co.puter to help their students learn to interpret data, 
and to Bake and defend critical judgeaents. 
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APPEHDIX I 



SAHPLS au^ (abbreviated hare) 

HYPCroc 

THIS PHOwSA» 15 PESir.N'KD TO TEACH VCU THINGS ABCUT THE 

SO-CALLED «DCCy-.£NTAPY iiVrOTUESlS" AS FOBiJULATFE •5UIIUS 
MELL^IAUSSK AK!) OTHERS. I SHALL ASK YOU SOHl QUESTICHS, AND 
YOU SHOULL TYPE I!i YCUK Bi:S?05i3E AT TUH USDEBSCCRK O* 

FinST, WHAT IS -YCUK !IA!1E? q^OTqe , «V r, « 

A'.t PrCKT. GK>KGE, WhO WHCTE THE FI*lST FIVE BOOKS OF' THE BlCLE, 
ACCOHDIIIG TO TBADlTIOy? 

inosor? • . . . 

YOU AFE OFF TO A COOD STAI'T. 

DO YOU KNOR KilAT THOSE FIBST FIVE EOCKS ASE CALLED? 
THEY ARE CALLED the pentdt^.uch 
FilGHT YOU AKE* 

TOItAU IS THE TBADrTJC:rAt JEWISH SAHE FCS THEH, TKEY ARB ALSO 
CALLED THE PENTATEUCH ("pcnta* 5) . 

PEOPLE VEHY EARLY !l OTIC E0 .THAT THEBE WAS A PBOBLEK WITH SAYING 

THAT HOSES' WHOTE THE lORAfi, I? YCU ALBEADY KNOW TEE BASIS CF 

THEIB SUSPICION^ TELL ftE: * ^ . 

soee things^ in the text reflect later conditions, after «os€s. 

YOU AHE RIGHT, OF COURSE, BUT THEfiE WAS AN EfEN HCBK CEVIOOS 

PEOBLEH. TRY AGAIN. ' f 

I don't. Knew. * . 

Jx THE EtID OF THE PENTATEUCH THE lOTHqH SAYS, 

'•Hoses . . . died there,*? # 

DOES THAT SEE.1 STRANGE TO Y0'0« les ^ ^ ^^^^^ ^ 
WHY? ioses cottld not .iiaire uritten 'Wcvt^is own death, 

XLSO* BIGHT AFTER THE REPCRt OF 8CS£S« DEATH AMD BURIAL (DEUT, 3^) 

THE TEXT SAYS, - . ' . ^ 

"No ftin kncys the place of his burial to^thAS^iiY- 

HOW DO THOSE LAST THREE WORDS STRIKE YOU? 

they sees later than th« er^.nz they are tallting about, 

A GOOD OBSERVATION, GEORGE. «u.*r tc 

HANY PEOPLE COnSlDEBED THESE WORDS TO BE ANACHRONISTIC. THAT IS, 

«this daY« IS SHARPLY DISTINGUISHED FROX THE TIHE CF B03IAL* IT 

SEEnS LIKELY, THEEEFOBS, THAT THE TIF.E OF WRITING WAS ftOCH LATER 

THAN THE TIHE OF BURIAL* AGAIN <S0 THE ARGUIIENT GOES), HOSES 

WAS KOT TfcE AUTHOR. 

WOULD THESE CBSSRVATIONS ABOUT THE END OF PEOTEBONCHY CONVINCE 

YOU THAT ROSES DID NOT WRITE THt 108AH? 

^es 

WHY DO YOO SAY THAT? 

a aan cannot write his cwn obituary. 

PROBABLY NOT HANY PEOPLE WOULD HAVE BEEN CONVINCED IF CU8 
EVIDENCE WERE SO LIMITED. AFTER ALL, SOSES COOLD HAVE WRITTEN 
EVERYTHING EXCEPT THE LAST CHAPTER. 

HOWEVER, AS EARLY AS THE 18TH CENTURY, PEOPLE ^CTICED 
ANOTH'^R PROELEH. JEAN ASTRUC, A FRENCH PHYSICIAN, OBSERVED THAT 
THE PENTATEUCH USED SEVERAL NAHES FOR GOD. IN A LATER PROGRAH I 
WANT TO ASK IF YOU THINK THAT IS IHPORTA^^T, BUT FIRST I NEEC TO 
SEE IF YOU ARE FAHILIAR WITH THE EIBLlCAIi NAISES OF CODi ... 



APPSNDIX II 



Sa&ple Bun (abbreviated her^} 

aYPCcoc3 

I A« GOING TO TYPE OOT k flV PASSAGES FOR YOUB, GIOBCE, IF IfCO 
HOTICS ANYTHIKG THAT SEEKS ST8AIIGE TO YOU, SUCH AS AliY 
C0NTKADICTICH5, UNUSUAL SEPETITIOHS^ OS «BREAKS« IS THE 
HASSATIVS, DESGHI5E WHAT YOU SEE (OK -CKE LIKE) . X WCN»T- ALWAYS 
ASK YOU SPECIFIC QUESTIONS, BUT aiLI P30KPT YOU »ITH AH 
UNDERSCOBE ( ). ' DESCHISS WHATSVEB YOU SEE* 
I? too DO UOi NOTICE AUYTHIirG SPECIAL, JUST POSH THE 
CABSlAGE-SETUas. 

'Thus the heavens and -^he €arth Ksre finished, and all- the hcst cf^ 
thea. And cn the seventh day Gcd finished his tforK vhich he 'had 
done, and he rested cu the seventh day froa all his norJt which he 
had done. So God blessfd the seventh day and halloiied it, . 
because on it> God rested froa all Jiis «orjc which he had^done in 
creation. These are the genexuticns of th.e heavens and the earth 
vhf^n they were created. 

In th^. day that the LORD God sade the earth and the heavens, nhen 
no plant of the .£ield was yet in the -earth and' no herb of the ° 
field had yet sprung up— for. tile lOBO God-had not caused it to 
rain upon the earth, and t%ere was no nan to till the ground; but 
a misz went' up froa the earth and watered the^ whole face of the 
ground — :then the LOBD God foraed ta^n of dust'frca the ground, and 
breathed into his nostrils the breath of life; and aan becaae a 
living being. • • • , 

Then the LpHD God said, ^Xt is not gccd that the aan should be 
alone; I will aake hia a helper fit for h£a" <Gen. 2). 

It £:eeas repetitious to ae. 
WHAT ELSE DO YOU HOTICE? 
That's all I notice* 

YOU ABE VERY OBSEBVAUT, 6F0RGE. 

IT IS OFTE8 POIHTED OUT THAT GOD HAS AiBEADY FIHISHEr CaBATIOH 
HERE, INCLUDING THE CE8ATI0N OF SAH, BUT THE^ HE SttnS TO STABT 
ALL OVEB AGAIH, THIS TIBE B£GIKitISG WITH THE CBEATICii OF IIA». M 
GEN. 1:27, DALE AND FEHALE HAD ALFIADY EEE)I CBEATED, BUT IN GEM. 
2:16, THE «A» IS ALOHE. 

<IF YOU DO NOT AGBEE WITH ANY OF IHESE S7ATE8ENTS, GEOBGE, THAT 
I:; FINE. YOU NEED NOT AGBEE. IN A LATEH PSOGBAIt, HE SHALL TALK 
AT LENGTH ABOUT YOUB ONN OPINCONS AND CONCLUSIONS.) 

GEN. 6: God said to Noah, \ . . *«And"of every iivin<| thicg of 
nil flesh, you shall bring two of every sort into the ark, to 
Keep thea alive with you*** 

GEN. 7: Then thr- LOHD Said to Noah, « • * ^Take with you seven 
pairs of all clean aniaals.** 

Noah is tcld to bring one pair of- each anisal, and then seven. 
ilHAT DO YOU* HAKE OF THAT? 
It se?as contradictory^ 

WOULD YOU THINK THAT TNO DlFFEBENt AUTHORS SIGHT NAVE NBITTIN 

T4IOSE TWO STATENENTS? 

_a.iybe 

GEN. 32:26: CGod| said, **Your naae shall no aore he called 

j.tcohv hut Isra*.*l.« 

GEN* i5:t0: Ai.d Ood aaid to hia, «Your naae is Jacob; no Icnger 
nhall your naao be called Jacou, but Israel shall be your naac* ^ 

Jacob is tcld th** saa^ thing twice. 

doe:; it SEEn unusual to you that jaccs^s nahe is changed twice? 

TliA4^, IS riNH FOR NOW^ GEOBGE; IHL ASK YOU TO DEFEND YOUl 
a)NCLU:^ION LATEB. 



